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Introduction
(1)
Felix Hubert d'Herelle was the first
to report on the bacterlopheage of Pesteurella

vestis (hereafter abbreviated merely 'phage').

He succeeded 1in isolating this 1ph be’kyhich

S o led. . . —
L poapeenet=a gspecifi & cpelinst Pes Lcurella\

T AN ATV TR S

‘ | oestis%ﬁﬁiii:ggazni.q;ool while in Indo chlh;h
. o 3 /U"—J_uf"»ﬂ
— sk ; lin 1““0 » ~hEmraseRanemied -ty d Herelle -eiterred~

| l OO g e o 1V

&

excellent therapeutic results from four glandular
plegue cases by injJecting thils ’Ef/ TZirectly

into ti:e buboes., Bince then nunper of other

aclantint clso carrisd out rescearch on this
G “64 At
_ R nage aqea on e eikdiewraniies on the

icolation of bacteriophapes and their cheracteris-
9

“

Ly tices, we find that Heuduroy and Ghalid esmm=rst

B
i

—

~

- : vl e
- the ieolation of tihls 14pl'1z-:.g;e'.’
. ok _
and detected %ﬂ&s—‘EHEEER/ZE Plood sera eand
Jdl* Lt
stools of rodentsycepntured 1n the sewers of Pst?s.

_ : : (U)
N We also.iknow that:Pok TOV"kuf& succeeded in iso-

lating this rﬁhager along with Pesteurella pestis
(4)
. from dead shrews. Others like Advier isolated
: : thig c;h"“eﬁffrom the blood of plegue cases and
: (5)

Harvey also proved that it was posslble fo_iso-

:"u

late this 'Cbagcffkrom the intestinal contents,
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stools and Lubonle tissuee of 1nfected eases.

B () / o
t QUL I =1 P PN R 12 Aoy
Gire@d i1solated this plm,;.-,e Trom

ti.e sbtools of rodents that were captured in em=

te Xenopsylla cliconils
founé. on tnese rodents. On t‘ne otlier hand, Girard
friled to devedt this '%lﬂa er in the Xenopsylla

n_‘ fy ._g;f‘

ciieonis taken from roder 1’65/1:1 arees free irom

— : plegue epidemic. Based on these f .cts, Glrard

o :
clzined +weme the 'vhege "T:/

- ; /

P ‘\ 4 -—-w‘,irv4;ir’ ;(‘{”V 4,14
. i i Xenopeylle cheopls actually
. rodents and conaiqereu thls & very vital eomemlo-
. ! ’ :z,(g_, ‘ﬁ
— : lozlc e;jf;g:‘&é;‘&%ﬁm
- _ ‘ i
Other sclentlsts, aside from those
: o\ - .
(7) (8’ . 5 J«/ ',,w”
= mentioned sbove, like Flu, detscted thies 'phage
i 1n the water of the Levden Cenal in Holland,and
poid co . 4
renorted that this '?: "/mg.:ma becterio-

13‘2&#;&%5’:&@% sempmped. Bsclerichiia coll, Shigella

dysenterize end Posteurells pestis, wille JSUGIHO

reported thet Lhe succeeded 1n isolating & "ohege

}

e —

¢ A W, - )
W*%f,g ¢ emecific Dactorlolwio wc:.o“
. s, R s -
speinet Pe steurells vestls % the Drotc—

nn LL ge-netiiod

gy
P—
\"""‘ﬂ«wr.,_..,_q._.w..m»mmm st
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_, Sased on “@ae siudies on the characteris

tlcs of these isolated "g.af_es"" Hzuduroy, Pokrow-

v&‘g/mrﬂ”

ehafa, BUCLNO eand Flu == that the pecterio-
2 4’;,,—«?‘4‘.’("

lytic «et lor*’ of these "Igna&;es"ﬂé(mld be ) nemetar
; ﬁ:zmﬁw combined tranevlentailion with Psesteurella

peptls; wwé based on &R ctudles on the snecificity

i of thews be cLerlolelo f"*b.hom»a by many scientists)

TRy e

(d'lerelle, Hauduroy and Po.:.ro\iska)]a‘), it wes

proven tiet these oha VL‘LSMW & higier

specliicity epainst Pasteurells ve stis. Couvy

L.
e

PR

proved thetl this specificity existed even emong

= dliTerent types of Pasteurella pestis strains

end that each "',’34 186 ¥ paxsessed b{:cteriolyi’@;’i y;-vl.éi?_
- pomTEET emERAR 1tc orisinal stroain T mak

F
Wﬁ mem aAdvier e2lso proved -

1 that the ¥pha Le’ whlch he @& isolsted from a

/‘41 . . ;
CE £ —DEapemseiing specifio’}b@{gterioly&@d
- . . M’ﬁ‘“k?’{fw
;;. Gedrmom—emly gt Po stt’ur-ellwﬂestls and seme
) p
i & f FoLd fuieedd .
ory heu(,cteriur/{tut\-erculovls rodentium,

SUGINO elso proved that the ’/ e”w;um e as.

] solated 11*011 Pesteurelle pestis s byithe. protemylsse
s -2 {"f‘l

VM‘:
method v o spe C.LIJ. aega.-eﬁ—mni

Pegteurelle pestfs and

B T e —

genus Pasteurellsa,

2
|6
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The majority of these sclentlste

et

oroved the uX.LE:'LerlGB of the specificlt y

heve thas g
At /M,« Jn,f /F V’i
sestls phb.we Lt Flu vzowed that the "pi

or
H
! ﬁ which he bes “ol teG from the cenal water W
2 —&= bacierioly -eedan not only epskoet Posteurella

neetlis but e1l80 e gCnEerLCila uoli ené
g bncd
Gweenteriae. Flu alsow tpat a

Bl:lgelle ayee :
"/:Nl bh

‘combincd trensplantatlon of this "‘p-xagz |
Peoteurella pestis <sdeéor = "‘1erichié coli for ¥
ggveral penerstlone did not inklbit :&1& pbacterio- “
1ytic ek rn,s'pw«u. "'""ﬁg;amst Paate }\

}

shizelle dysent eriae.

pestis, WLgcnerichia coll and

Bssed on these fiadings, Flu claimed that these

d.not exist in combined forms

m
o
r—l-

phage

ﬂ';?’ 7.2 ', L
Resemrclh on the igolation onc}/ cmarac—

teristics of Pasteurella peetls phage, as those
?J{JLJ

e
mentioned &above, FF few and many of #=eee vOints

rification. I isolated

: ,a.».-',/
mentibned/ neecd further cla
7
Paateurelle pesti

is phage by the prota.uvlo

stigated 1ts characteristics.

method and RetE inv

the relation between Pssteurella

I zlso verified

veriants oné 4&e.becteriolytic éctlon;

ese variantsw particulari(%
g

it

pestls

w0 pnrgfs of Ll‘
L d;d«",,(x

HALR
W‘a‘ i-gmw tne speciflclty of the
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wes transferred on ldentical agerisitant eculs

~ Vonaoe? 1
tures to determine the nresence of Yphage' 1in
these suspensionsg. furthiermore, whiyr tSho-obioet

4!9 aetﬂct:n@rthc presence of thls.phage Bp
2l ¥ .y

5y, approximately lec of
this becterial suspension was added to 9cc of

ordinary boulllon-end another platimum loopful
_5%7ﬁ({ ) _dkqu .
;&E Gl LG nsplL au.ucf This

preveration vas n &t &7°C for 45
hoursﬁPEhiszcaaﬁazzzamm»then heateatrected at
80°C for 60 minutes until the bacteria were
‘ML» %W’ ~ . &{,Zz‘ o
destroyed vn%/testeq for bacteriopkewse cctlon,
.

$
i . - . L7
Tiils procedure was repeated over and over £

3-4 generations and tested for the presence of
rhages.
Preperation of Slant Agar Culture

The entire surface of e ordinary

Ny B ds
agar slan%%&% smeared uniformly with
Pssteurella pestis. Then a platinum loopful of
a.
-she phage preparation was dropped 1ln the cenber
of the slant surface (in this partlcular case

4%4:4,:»&&1

& large platinum loop wa%/y¢e§éred

y A}j.e
Theﬂfgst tube”ﬁﬁsﬁuhen inmediately placed up-

«»?z““»’ £

sl uccd) .

right and incubated at 3709C for 45 minutes.
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becterisl strains are given in Teble 1. All
these strains do not possess pbecteriopheage 1in

tielr naturel forms.

Table 1. & Teble of Bacterlal Strains used
in Tests

(Pable on separate paper) (‘.@w ,\,.,L,(&Qg.»jﬂﬁ}

3. Isolation Methods

.In accordance with the nrotamylase
i : method an approxinéte 1% of protamylase was
added to ordinary voulllon @éﬁ%y;ﬂ@’?.z. This
preperation wes then sgitated and filtered
shrough Chemberland's Ly rilter. Approximately
10ecc of this filtrete wes then poured into test
tubes and exenmined for poeeible contamination

verious
by e%per microor

\1ams, After this sterility.

FLE
testea platinum loopful of & 45 hour cultured
testl straln _
baeteyée’cultivated on ordinary agar and lncu-

pated at 57901vas transplanted into this fil-
trate. These test tuke cultures were then in-
cubated at 279C for a predetermined number of

¢ E " e cultures were heat treated at .

A

was definltely destroyed, the hacterial suspension

=3

Al B Ay

i
i
i
!

(@W%BEET\F\‘\;

;
!
i
P
i
:
b
}
:
H
i
i
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poeterliolytic actlon. I investlpated also the

pacteriolytic ection of this tgolated 'phage'

against other types of heoteria and the bac-

2 teriolytic actionﬂ/;f hashesanocges of various
oririn sgalnst Proteurelle pvestls. I found that
the pestls nhage pesseased becteriolyl!d ambianTs,

esptazst, certeln types of Corynebacterium peeudo-

tuberculosis rodentlum and the R-type Beclllus

metadysen:eriag,and thet the memtewseohage OF

Coryneuecterium pseudotuberculosis rodentium

i i LooteriolyZEd sesews only esakmnt

she R-type verlant of Pe steurella pestlis. I Lere-

wiltihh suomit my reportséﬁg these intercsting

requcet your coi eNnt 5, SFH—orsi .

results end
ferophage from -
oiAPrstaurella pestle

1. Test Bacterisl Strains and their Blolo- _ :
glc, Cheracteristlcs

A

Thege bacterial strains were igolated

during the plague epidemic in Hein-ching and

(=)

Nung-an 1in Oct§1940’from plegue cases, rodents

as found on These

Gl
- . . . =podents, and dhwwe straing/&ept in our laboratory.

gereral §

The souice andAbiologiq«characteristics of these
7
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).

s
i adds yd

The resultling growtlymm then exemined for

possible bacteriolytic &etlon,

X, Tost Results
Based on the ebove lsolation method,

o .
the presence of "phage in these test stralns
N

o G v f‘" ! 'r‘v\_éfr&’a‘:&;{—“ A
WE B oeeeegpREr DUt none pEedues® positive results

in the first ssries. This -eomiads ves acsumed
an
50 be caused by the use ofN)ld supply of prota-
; § o -
st "s’f"'{i’(xﬁ'ﬂf s v "d—'fﬁ
mylase in consideration of g test 1’esults,/w

3

;E‘che second series.
i

. Teble 2 zives #ER test results 5%

Y

Jthe second series, and according to this table,

prages were detected in 2 of the 5-dey old strains,

A

3,

lo

t

he 7-dey old strains, 1 of the l4-day old
stragins -end £ of the Zl-day 0ld strains.

s

- - ,gf 5«”: .
Teple 2. Results in #phage™ detection
(Table gylven in separate peper)
Teple 3 gives @ best reailte o

P

series and sccording to tiils Table,

s g
. £ A
Teble 5. Results in Yphage' detectlion

(Table given in separate paper)

b
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Tebles 2 and & ghow that ¥phag
were detected in 7 weme of the 19 test bacterial
stralns’,anu accoming to Lnese resu 1ts une age
of the culture : - :

‘ W\‘:Ian of the ‘{hage"’f

were detecteap e Ilrst uenerution,

PLgts N )
. omsoes. vroGuced posltive eéﬂami—‘m.&

Egrend
-

e
LA L Cots Lae
“after these cultures daddestEd W

2 end SwR gene-
.rations.
Lside from the protamylase method
which was mentioned previously, I attenpted
e g s )

heb s Arsifis
pestis Bhage in S| ﬁ- /

and intestinal contents of test animals (mice

and gulnea pigs) that died from plague but

4. Wﬁ‘m%
I aetetted 'ghages“fin 7 of the
19 Pasteurella pestils strains waed imsskese:

]
P N il R
sy DY eﬂ;‘ﬂ@m@egar slants and proceeding

according to the protamylase method.
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II. Characterlstics of Pasteurells Pestls

thage _ .
s

Bacterlo-

1ytic S ' FWW

During the initlal stage immealately

after gmmm=r 1s soletion from tielr respective

bacterial stralns, these 'gg"JesVVindioated

very weak beeterloly Licfacxnon and varely

W Hoo B

produced ‘mcteriolvsis in lO"é concentrations.

# #
However, when tlese ”ﬁhqces’ were transplanted

for penerstions with tnelr respectlve vacteriel
.
strains (appr
g :
suspension 4. acced %o approximately 10cec ordi-

oximately O.lcc of bacteriophaglc

nary boulllon. Then“m platinum loopful of the
' @M' FEa

original trainjcultured on ordinary ager for
45 hours and incubated &t 37° we.s ,Lansplantéd

atdn&
tliis bouillon preparatlon. This preparation

was then incubated at o?oc for 45 hours. jﬁzda/
this =@ boulllon preparation wag heatw=tirea t—-
ed at 60°C for 60 minutes untll the bacterla
were killed Qnd thenbac eriolytic characteris-

: ZoLoda W)/Eﬂew
bacteriolytic ae$&aﬁéh§;gz repidly 1rcreased

and indicated bLacteriolyses even in 107" &nd

10=8 concentrstions (as shown in Table 4y,

000100226 -
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These bact eriophac:ﬂlc sdspensions

; 4/(.
; were transplanted various other bacterial
urt»w'ﬁ,i
strains and e reemidimr bacterlolyfic acbﬂ.ver
found to be

were41dentica11y increased (as shown in Table 5).

Table
Bacteriolytic -hetion (Part 1)

(Teble 4 is glven iln eeparate naper)

- g H : MM ’}/CL.mﬁf‘ﬂ v

'v Teble 5. Foabawerrcine yiu;luvm@@&

i Bzcteriolytic #etion (Part 2)

(Table 5 is given in separate peper)

i
et
il

The bacteriolytic -achioad of ecach
; of these various phages were tested on different
‘cypei of bacterlal stra:‘pgf‘@{nd Wgg results are
given in Table 8. According to this Table .

these test phages meesilg bacterloly ans
M/&&Lsm,

adnaeanRees 21 th/Basteurellu pestis strains.

During the inl‘qal stage after iSOchlOﬂ, these
# y e ;-"
N GV S ¢ . .
phages W weak bacteriolytic iaetion and

Anslbosdy o, thoee . .
;{ 1‘ their identicel bacterial strains

and hied no effect agalinst other ‘Gé-?ﬁf-% straixy.“/

However, even these weak phages -HGSURIEEE bac-
1olyz£J MW other typeg of straind”

f%'{!u

% they were transplanted for generationsﬂ%_‘

ag mentioned sbove, and thereby increasing thiekr
A

vbac;ﬁezxiolyﬁic,ﬁdm&‘ (as shown in Table 7).
ALY
(02\\?'\%\%\?\\;
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2. Tests on Heat Resistence
Test tubes were filled with spproxi-

mately Hcc each of the original wecterlophaglc

suspenelons and immereed in double boiler andﬁf&w/

heated for 20 winutes at 65 - 70 - 7590, The

becteriolytlc'ac#mwmﬂ_;; these various bacterio-
. vitro
phaglc suspensions in <=<s wWere tested after

e

ieating and the resulting read-

gach series of
ings are given in Table g, Accarding to thle
Taple, these wmSwEEEEIcges Were more reslst-

ant to vaporizatlon heat then Pusteurella pestlis

£ #ic/ ow/ d« )
in genersl &nd were founﬁ/ funaffécbed
,.«é;;w o a‘nd
Aafter en immersion for 30 minutes &b 65 Cﬁ\in-

dicated come 1life even after & imuersion for
30 pinutee at 70°C. This proved that the resis-

kﬂ; 1; smerrret o0t
tence of these ﬁ&wp&&—;@e&é\dif fered accord-

ing to thelr respective bacterlel strains.

(1nsert Table 8 on pp 472-8 of original)
(Teble 8 given 1n separate paper)

3. 5 : on 'Elementary phage'
11)
Bail detected the mmesemsaphage of

Sulv(l]a dVSaneriae in the filtrates of the R

oo™

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000160010022-6 :

!minmimnlmmimlﬂmmﬂmm




!

Declassified in Part - Sanized Copy Approved for Release 201/04/02 : CIA-RDPS-O9000100010022-6

e AT
{:lh !VE-N!‘AL
stool and urine specimens from en afllicted

cese. He smeared thils phage together with

Shiigzelle dysentgerlae on the &g rl e Ce, e
bacterioly
i *(}esulting, f01~ma1ﬁmofAvacuoles

the d@'nto

large, meuium muink-ie sn.all vj.r'bnn groups

abichid f
é@&m the blologlcal and 1mmunolo--

glcel ,% '@ﬁ%ﬁ,ﬁm He

found that pheges forming smell vacuoles and

those forming medium and large vacuoles were

diiTereni fypes and that thess phoges wisheh

® obtelned from &ge flltrates of stool and
urine sweclmens were so-called'mixed o=

phages', Ball advocateé the practice of

divi &%ﬁf A 211 other typef of phages as an
L YTy
essentigl factor in phages.

|
;
:
2
~

R még,x,:xf . L 'f
- € “RaaSEESSmDNAYe O

Ebertizella typhosa end came toO ij\éeonclusion,

, Cleiming that the for-
mation of the lerge, medium and small veacuo-

les was not brought about by the action of

65 e B SRR TR T SR,

e ds
S sess=mSwphoyes amdsmes due 1O
of the beocterisl strains used., Selffert glso
care toom. simllar conclusion.

KUWANO isolated Inmeemmmdssphages

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-0003§R000160010022-6 )



Chni
by/protamylase methed and |
tailed research claimed thet Bail's so-called

!

’d.ivision of phages was not composed of idde-

pendent groupe of various types. He claiped:

that the formation of these various vacuoles
A‘H‘ &
wes: merely & phenomenon srimdsegfsom o change

variously
in the action of mphagey\influ-

enced by the interrelationship of these phages,

and the toxicity of the strains used’iﬁ-theee
“Gmagl, the verious characteristics of Wi

AR\ A g
culture medie, and the mm*l?%%wﬁﬁmwﬁ
1
Qnithe othier hand, KUROZAWA capmissis.

adid it Thas
M Eperthella typhosa and SBhlgella

dysenterise phages which he obtalned from the
c‘é&i-‘d"‘ 3

stool and urine specimens of a case and ‘pmeveds

that these -Romees were mixed @pﬂages o

as reported by Bail, and succeeded in &
v

, pnage s oi}/ bal"lo—

e ¢ 2 t,x &4

) S f
nella and succeeded in mmebmegang T¥ese into

4

ok &

. Conclectted ‘ . .
divisions, and-&e&se-pds-eé that the grouping of
o L d i

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-OOO3QROOO100010022-6
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(17).
usedéhaphn'-n, HANABU algo isolated the bac-

terlophage Bf Salmonella typhimurium by the
protamylase method and verified the exlstence
of Ball's so-called ‘elementary phage' by iso-
lating ¢ pure culture of large and emall ve-
cuolar forming phages.

. I slso investigated the. exlstence

L
og/'elementary phage' in the Pasteurella pestls

n

phage wistshriiawe obtained Byothe protamylase
method

Opne minim each of these phages &nd

0ld'xnum loqg%%i\?f a 4b-hour old ordinary
Thcubated AL o7 .
agar cultures of the test bacterial straiavare

transferred on BNDO's flat plate and uniform-
1y smeared on the surf s cepuilotseaTil, w1 th
Conradi's rod. These plates were then inou-
bated at 37 O¢ for 4% hours until vacuoles were
formed. The resulting reaoizifgre uiven in
Té.)eﬁé; 2, According to m, most of
thg phages formed medlum and small vacuoles

v
smkmes the test bacterlal strains., Some form-

ed large vacuoles. I lsolated thmmmimmes=Irms

the large and small vacuoles and attempted to

produce purg{sp;%imens of each.

(insert Table 9 given in separate paper)
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These small and large vacuolar

separately A
formatlons wer-e/\transpa.anted into ordinary
r;}f 4 R
boulllon with thelr surrounding Pas-

teurella pestls furs and then cultured at

P 1e) ,.? Kfn&vC/
S72C for 40 hours, Heeweeewbibes culfiures

were then immersed in 60°C peth for 30 minutes

until the Pasteurella pestls was destroyed.

Tliese

then trensplanted aar L‘est bacterial strains

ys

Ry PR

and the resultin IOPmations were examined.

4 vf’i@ff :gJam
Result; /dre given an Table lO &nd sccording

to this Table, ﬁmm smell and
\and at timeﬂ ey
medlium vacuolar formatlon

thpaéﬁltures orenared pm .a small vacuo-

2 /w:’,c

medlumzzand small vacuolar formations were

found in cultures prepared with large vacu-

olar pheges.

(insert Teble 10 given in separste paper)

13 L B S B N R T B 8 S e e e s ey

Repeated tests were made 1n r1J Y ’

A o
Ho g
attempt to produce pure cultures ‘ngsmaljly‘ 7
«C 1-'- & v
and large vacuolax m w ailed. In

s - R - 3
other words, @cxisolata ¢ Bail's bo-called

e 0 tnis

'elementary phage'

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010022-6
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particuler phage. Furthermore, thd”girge,

mediun end emall vecuolar format tions Tound

in Preteurella pestls pheage cultures were

R e ket )
uotaifriod% Types or naividuel pliages,as

KU:;AHO’but Seoumeenss- Seymipe o Teun-

porary plienonenoh.

Relation between Soimmid. Tempera-

/,/,,é,g;‘/, < 4rg_,¢;n A

curef end Bocteriolytic Actlon
yawi

Jgkb’Pasteurella pestls =28 formg an

37°C and ite.fur

E

envelope when cultured at

becare‘.v1scouo. However, when cultiared below

an

Kk
26°C 1t éaﬂs not “roduceAeuvaloﬁe and the fur

fore proceeded to

a relatlonﬁ/

- determine whether there exlseted a

becamqg non-viscous. 1 there

hetween the bacteriolytic sction of the pnages
’i'j/ 5

rmation of &R envelope. This phRge
A L m

anted on slant agar e incubbted

and the fo

was transpl
O - N N

at 37 and 009G for 45 minutes. Then they were

exaaneq to determine uelr bacterioljtlc

’ e"«r af»
&et and the resul given

in Teple 1l. According to this Table»there
was no differen
of both tudtures . These cultures were also
7N transplanted on flat plates but indicated no

gifference in thelr pecteriolytic dstiom.

eclassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010022-6
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5. Summary

Phages that were lsolated from the Pasteurella

pestis not only paoéﬂéid bacteriolytlc psaeeeea£]::~

against thelr original strainjbut also against
other bacteriel strains. It was also observed that
these pha%ii indicated an increase in Heir bacterio-
1lytic &egfg:z;;iar when transplanted &n their original
gtralnsor other bacterial stralns.

The resistance of the phages ag&énstqt;
steam ie comparatlively stronger than the Pasteurella
pestis and it was observed that there exlsted a
difference in this reslistance according to thelr
orlginel stralins.

We failed to obtain the ‘elementary phage'
from the pestis phage. '

We also observed that there existed no
relation between the temperature used in cultivation

and #e= bacterlolytic action.

i
i

f
B
b
£
!
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III. Relation between the Pasteurella pestls
bacteriophages and varlants -
o/eeody
Based on our research, we have/, reported that

Type E —» Type N veriant and Type 8 ~— Type R(.__—
Type RS varlants existed. We therefore investigated

= relation gxis’ced between the pestis

phage and these variants.
1. Isolation of - bacteriophages from

varlants
Baged on the method mentioned in :Chapter

Section
2, I isolated the phages ﬁés—l\lo 145 and

Which bocfe,wpéyza Hheio RESPRCIINEG. Strsrns
No 3 strains of Type N bacill and also from the

R-variants of No 100, No 1 and No 145 strains and
from the RS variantWh of No 1004 strain.
2. Characteriﬂéics_of the bacteriophages
isolated from the varlants
These weskows phages that were lsolated

Varrous showed
from thedvsrients increase in their bacteriolytic

ailion, 1

when 2
sbrensth 2 they gae transplanted in thelr respective
M
strains and also Imélesded an lncrease $p-~-thetr

Teetrriedsiie—strergth when they were transplanted

in other strains (in stock straines and other varlaats,

STRE/NS
in stovk ebtwésmws and varlants of other bacilll).

(Teble omitted).
These phages were &lso tested el

meet and were found to be identically resistant -lgaéf-ﬁ-z_

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R0001(‘)‘00'1v6022'-6’v :
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AU HDENTIAL

Ui‘a

heat as the phage that was isolated from the stack

stralin. . ]
The relation\betweeh the bacterioly-

tic action of the phage and the temperature used in

,F"“’V& e
the cultivation of tnes/‘culuures wap investigated
/9$pr¢o
and 4% wes—fommd that 30°C and 20°C produced no change.
3.~4ﬁaa:Ihtéractlon of the bacteriophages
Phages that were isolated from the stock
strain and variants were used in testing their bac-
teriolytic actiogzzégainst the stock and varlant

bacillitby the flat agar plate method aggnenmlaned

in uhapter 3_ %3 % %orming vacuoles in the mi@

The conclusive results from this test are given in

Table 12, showing that the phages obtained from both

the stock and variant straine acted upon these stralns
oduced
andAidentical{féﬁﬁfé

i

g E
i

y
b
-8

1 - spred 77
(insert Table 12 on page 472-12 of orig;nallﬁ?&”’ﬂ%gﬁgz?aéﬁfj

' . . N ,) ow.:ﬁ -, > " "
= ! ba eriolytic cond¥&;azg:;@l~revéﬁ4htha3’ppth’5hages
v i of the sto8 d varlant Béga &0 €%l 1L

cawes, mediun and sma.
thidls

vacuolé;%:ﬂﬁfﬁag the 8

the T?pewﬁuziflant

the vacuoles i

portlogwﬁggf;oping betwé%h% bou ndries ﬁfmtﬁe clear

bacteriolyzed sect1Wthe bac erial fupils narrov
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A close observation of the bacterio-
1rtic cherecterlistics indicated no relation be-

sween phages of the original and varlant stralns.

However, thiese phages produced medium end small

U vecuolar formations in most cases Wien they were

“14 : transplanted with tuelr original strains(ES

: variant) and the N verliant (NS verient) end at
- T times produced large vecuoler foruetlons. These
| aretinns were clear alony the boréers

ané tie pertially transparent sectilon foruwlng

L mmme—
&
o

the Loundsry betwsen the transnarent bacterlo-
1v7ed scctlon cnd the becterial fur ( this
section indicated @ weak wacterionlysis with
& thin furry growth) followed the vorderline
of the vecuole in thin and uniform order. In

thie respect, the EB and toe N8 veriants were

Investi-etion of the pecterlkolytic

sotlo.s eoeinst the R veriant snowed € hat

vevient oripin, produced large, medivm &nd

mmmimmmﬁummwmxmxmm-WWWNWIHI&MHW.MWm L

cmnall vecuoler formetlons. Trere were nore

" N larie vecuoler formetion in thils case in com- - <
varison to the teet mede on the S variant, and
A Y ¥
i the pbordline of the vecuoles slightly turbid.
‘a4
B © COMFIDENTIAL
1 COMFIDENTIA

E
£ . B
00100010022-6
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o - The pertially transparent boundary
o4 on the trensparent pectericlyzed pectlon
apd the furry growtii was wider eand followed

tie borderline of the vacuole irregularly and

.le cuaracterlistic aifferentiated the R

Verient from the S variant. However, thls
difference was negligible and could not be
sleorly ascertained 1ln some ceses.

Meny of the RS variants iddicated
becteriolysies similar to thet seen whene the
R verient wzcs used.

The RT variant indlcated pacterio-

5ttt st e

lysis ildentical 1o that seen where the ori-
vinal S veriant was used.
Tn summerizing these resulls, it

wag found tihiat phages ottained from both the

sriginal and veriant strains produced iden=-

tical bacteridljticirresulss. However, & close

investigation on these resilts indicated that
some difference 1n the formation of vacuoles
and in the vecuoler characteristies in the

original S strain and the R varisnt existed.

00010022-6 °
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In oti:er worde, it was possiile Lo fiad different
weeteriolytlic conditions in cxistence dependlng
on tiie differerce in the characteristics of

tize hacteriszl etrains used,

" N 1 4, Re ol A0 t1a3 o (“""'"Qrﬁﬁ w

Phages obtsined from both the variants

i ané oblginal strains of Pesteurelle pestls ip-

diceted identlcal charscteristics.
In"Vestigation ofthe bacteriolytic
)

phenomena of these phages azslnst the originsl

I
i
|
i

nd verisnt strains of Pasteurella pestls in-

wm

D TSR PRI O G N LI 8

diczted that the N and the original strealins
sroduced identlcel results but the R varlant,
in comparieon to the originel 8 veriant, lndi-

ceted come @ifference in tize vacuolar forma-

tion @=nd bacteriolytic cherescteristics.
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aioen,

IV, Intertedetiorsetp-of Bsstentephages of
Posteurella nestlis and other Bacteria
Ptals
1, -eewemmsaiiie on Corynebacterium pseudo-
tul.erculosis {rodentium
Adsnd
Hpos ny bnvestigation on the bact-
eriolytic action of the pestis phage against
Corynebacterium pseudotuberculosis rodentium
(Preiffer| through tiie use of elent agaly, ey

s/ A
I optelned = res=kmgs 8 glven 1n Table 13.
According to thils Ts.i;lé)‘ul;e pestis phage pro-
duced becteriolysls agalnst certain strains

rculoels roqen—

others. Al-

though the bacteriolytlc acttmﬁ/i tiiese
_ A R{:’ o &#r_pga'ff
niages were about tie seme there wmmw some-
- 0
—eaasmew: dlfference

. m.
re to Table 1o

1. Table 1&. Bsct:riolytic &sction against
——
Corynebacterium pseudot: merculosis rocen=-
tium (Part 1)
2. Bacterial Btrain

C. puages

S " . kit
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4. Doctborlal Streln
5, NISHL (IN: abirevietion of Personal Neme)

The nestls uuabe was transplanted

PR m[fA"fu.‘ Al ,v £

was/ eoted on Gowneuacterlum peeuGotuberculosis

rocu.ntlum to aetermine the presence of bacterio-
mv‘

lyw/ﬂ, *tthe results as shown in Table

WM- According to this Table, TAeie

—
withe bescteriolytic action Wpraetically

TR R it

et ¢ RIS

no ohcnge?]_uhoubu £t% bocterlolytic -

ﬁ ,1 i“';e/\"

=zgog increzsed transplantation., Two
streing of phages obteined from Corynebecterium
pseudotuberculosis rodentium by —iosmmgeet the
protemylase method, as in the case of the Pas-
teurells pestis, (one of these stralns was
donated by Capt TANAKA) were tested on Pastau-
Therr
relle pestis m; =1 bacteriolvcic action 1in-

W ld-/vf‘&-t S
ves’cigated, ‘che results -nemgezsw in Table

%

15, According to this Table, these phages had
no effect on wpses L and I\yof P steurella pestils,

chowed no bacterlolytic action agalnst the or:L-
M_mﬁw..c}d(/ i
ginal S the) Dutlw active bactemol.{&
x&y
e==ew cpainst Lhe R - v:}lant. / 21 80

m’l-'ﬁ?w ot i AR sz:‘ p A ¥ C R‘x%tédyf
%mﬁead w;t nhed no effect against

tiie AT type. &s I have previouely mentioned,

C ONFlDE wTiAL
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\l
€3
s thie subject 'Researcl: on Basteurella vestlis
e d
V:ri&nts', RS verlent gexessse more readlly
an/R veriant and the blologleal and serolo-

~ioal Chifétcriqt;é;“gf RS verient is very

..4,” 24
fngue tg;R variant. On the otker hand, the RY
voriant closely resembles the origlnal
in its biologicel and serologlcal charoteris—

e
& L&
tics, &lthough the ?T veriant gﬁ%}m from
2y

" the R variant. s these facts imempemmEnt,

Oy Xhar's Lt e
0 a:::a characterlstics and GII relation to

'the uacterio%pn ac‘cionk-ﬁné." consider\%
the ensuing resuls/nrov ery interest-
ing.
(insert Teble 14 on vp 472-14 of original)
Keys to Teble 14
l..Table 14, Bacteriolytic Action agalnst
Corynebacterium pseudotuberculosls
rodentium (Part 2)
2. phage
3. generatlon
~ <4 s kacterlal straln

{insert Teble 15 on pp 472-15 of original)
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Keys to Table 15
1. Becteriolytic Action of Corynchbacterium
nseudotuberculosis podentium phage against
ceteurella vestis (Part 1)
e phage
S. becterial strain
4, tyvwe of hacteria
The Corynepeacterium pseudotubercu-
losls rodentium phhge indicated no bvacterlo-
lytic ection againet E and N variants as shown
in Table 16.
(insert Teble 16 on pp 472-15 of original)
1. Tebke 16, Seme as Table 15 azbove (Pert £)
Z. phhge
S, bacterial strain
4, type of bectaria
The relative becteriolytic acticn
of the Corynebacterium psgeudotuberculosis ro-
centium phage agalnst Pesteurelle pestls whowed

no ciuange even after this| p

phage was

w o tranqulanted for

m&f{z ) M&Mng} U ar.xw R R o ‘.
e its BeaRYEE M as qhow

in Table 17.

(ir.sert Table 17 on pp 472-15 of original)

U CONFIDENTIAL
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Keys to Teble 17
b m

1. Table 17, Seme as Taole 15 avove (Part &)

2. phege:

EUC TP

(3

generation

il

4

&3
>

bacterial atrein-
Next, Perteurclla pestie vhae was
trenerlentcd with warlants of Corynebascterium

,waucolubelculoq¢s rod ltium (bcth i~ varl nbaxwgugi.nﬂuva

o
wer%/usgu) for several generations., The
resulting phagee were then tected to—mtermime
TEEITastemkody e Tows sgeinst Feacteurslls

pestls and Corynebscterium .seudotuberdulosls

mmwm’mnm

| T TR ——

rodentium. Results of thece tects are given in
Takle 18. Accorci g to this Table, the phage

that was traneplented with Cory rnebacteriunm

> ool
useuuoguberculosis roqentium veriant iken

n«‘

LacterLOl\ﬁzé'b;:&hﬁ:ﬁ;ﬂaﬁn thviued
A gt

for seversl generations

o \UK

veriant

s
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Fue Coryneuecuuskdin peTutotuler-

o

: culosis rodentium phage was also transvlant-

pecteriolyzed by the Corynevacteriuu pseudo-
tubercnlosis rodentium phage while therB{yva-
riant. vae pacteriolyzed) for scversl genera-

tiong. The reesulting eahepbenlicpes were then

against

tested
Posteurells pestis and Corynevacterium pseudo-
tuberculosis rodentium and the results are
given in Table 19. According to this.Teble,

the Corynebscterium nseudotuberculosls ro-

dentiwm phege that wae trensnlanted with the

R verlent thrived taeeEmggr for zeneratlons

IS L N

wmm:xno cecr:ase in 1ts o et erioly ti g

wiiile the phage that was transplanted with

the S variant not only retsined its bacterio-

1ytic misemmi but &lso pacteriolyzed tn 58 8

; variant. : o
. j{lﬂm‘/ P A e b
: € zbove resrlt S,W

. (o Yeoienedl .
] : Stepeess a1 thie pestls prage vosgessed no
7

‘specificity ageinst Pasteurelle pestis and

indlceted bacteriolytic actlon ageinet &

CONFIDENTIAL
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certain variants of Corynebacterium pseudo-
tuberculosis rodentium. The Corynepacterium
pseudotuberculosis rodentium puage on the

other hand, produced bacteriolysls only agalnst
the R varient of Fssteurella pestle.

The shove facts proved that the
Poateurella pestis phage had the abllity to
tihrive for severcl gener:tions when transplannt-
ed with & verisnt of Corynebscterium pseudo-

tuberculoels rodentium wihich this phage could

‘bacteriolyze but could not thrive when trans-

plented with another verient which it could
1ot bacteriolyze. On the other hend, the
Corynebpacterium pseudotuberculoslis rodentium
piage hed the ability to thrive for several
cenerations when transplanted with the R
verient of Pasteurelle pestis which thls phage
could becteriolyze but when this pliege was
transplanted with the 8 veriant of Pasteurella
pestls, walch 1t conld not bhacteriolyze, it
not only theived for several generctlons but
&lso generated to the polnt where 1t bacterio-
lyged this 3 varlant.

These facts could be considered sig-

nificont in regards to studies on the charac-

teristics and true identity of phages.

CONFIDENTIAL
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| !
' (ineert Tetle 12 on pp 472-17 of original)
g Keye to Teble 12,
E 1. Tsble 1&. Results of the transvlanta-
% tion of Fasteurellc pestle phage with
2
§ Corynebacterium pscudotuverculosis ro-
% dentium for generatlons
g 7. phage
E 5. Veriente of Corynebacterium pscudotuber-
:ﬁ culosis rodentium used for trensplante-
S
) A tion
- = 4, number of generatlons
5, Becterigl streins
- ¢. Peateurella pestis
7. Corynebacterium pseudotuberculosls roden-
B tium
. 8. NISHI (TN: abirevietion of personel nane)
(insert Table 19 on »p 472-18 of originel)
Keys to Table 19
&

1. Teble 29. Results of the tranblantation
of Corynsbescterlum pseudotuberculesls
rodentium phage with Fasteurells pestis

- for generatlions
Z. phage
) : 5. Veriecnts of Pesteurella pestls used for

trensplantation

4. number of generations

5. bacterial stralns (ON“:%DE{‘&‘“AL
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(&)

i - -
RN .cteurells pestlis

7. Coryneteocteriun pocudotuicrculosls roden-

tium

e

DQCllLub e ey e

) 2 ;
OClluvva'aae

OHARA Bacillue)

Tlie bacteriolytle peteney of Pssteur-
elle pestis phage sgsinst Bacillus mnetalyscn-

i Henan

TNl
terize va+ZM)A}nvestiaated by any, ve—f6$ I

carried out an investigslion on this &nd obtealned
results as gilven in Table 20. §000ﬁdéng to this
Teble, the pestis phage ihdicated}cm bacterio-
lytic sction ageinst the S varient of Bacillus

metaqvc(nteriae but &ﬂbwiewv&ﬁg very oeﬁapiou—
t§§=-====n
-6Vl bcﬂteriol egainst thie R variant.

(insert Toble 20.on pp £72-19 of origlinal)

Keys to Tavle

metadysernteriae
2. bacterial variants
o, phage

4, bacterial streins (veriente of Baclllus

metadysenteria

(ONFIDENT
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“ . 'w r]ﬁué‘“ iR »wa\ f’i‘u\-\\ﬁ .\)D))"

unwi
metedvernterice wes lgolated by the protamy-

2l asdseen

1lase method end -#ew bgcteriolytlc \se-‘éenc:y

againss/gacillas uetady senterise, waomepemind ,
‘d—%-ﬁﬁ (ﬁa? *{4#

ity R . xat,@“/ﬁhat

According to wes 1iso-
leted from the S wariant “udkeessd bacterio-
.
ol < ¥ .

ly%c - 0111y W%Mwune
%Ui'r_lj . . -
sze=pimge lcolated from the R variant eékewied
g bacterioly&;ﬁm only zgwewsh the R
varisnt. Results ere given in Table 21. These

rheges were then tested ageinst Pzsteurelle

nestis and the bacter101thc regults are ~iven

results.
(insert Table 21 on pp 472-19 of originsl)
Keys'.to Table 21.

1., Table 21. The becteriolytic pewemey of
Bacillus metadysenteriae phages agalnst
the varliants of Baclillus metadysenterise

2. phages

3, Veriants of Bacihllus metadysenteriae

Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R0001006;i 0022-6
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(ingert Table 22 on pp 472-%0 of original)

Keysito Table 22
1. Teble 22. The bacteriolytic petemex of

Baclilius metadyscnterlee svainst Pes-

temrella pestle

2. ohages
2. Veriants of Pasteurella nestls
4, Type of Becterila Streins

Contrary to the Corynevacterium

pseudotuberculosis rodentium phage having a

somewhat identical bacteriolytic action as

the pesteurella pcstis phage egainst Baclllus

netadyeenteriae (shown in Table 23), the
Bacillus metadysenterliae phage indicsted

absolutely no bacteriolytic action agoinet

Corynebacterium pseudotuberculosis rodentiun
(as shown in Teble 24) .

(insert Table 23 on pp 479-20 of origlnal)

Keys to Table 25
1. Table 23. The pecteriolytic %of

Corynebacterium pseudotuberculosis rodentium

against Bescillus metadysenteriae

o

3

hages

. bascterial variants

e

COMEIDENTIAL
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(insert Teble 24 on pp 472-20 of original)

EgEEE%:E of

Bacillue metadysenteriase phage agalust Coryne-

Keys to Table 24

1., Teble 24. The bacteriolytlc

becterium pseudotuberculosls rodentium

e Piidgls

3. becteriffe} varicnte ‘
&, NISHI ettt aihhidutimimmsaanpaerrmierarer ™

lie pestls vhage which falled ta

T

e '
Midesve bacteriolytic fumetteon againiy.Baclllus
metady sent riag’due to its weakness during the
initlal stage after ‘& 1solation)h1&te-eeéé‘"
bacteriolytic : agalnst the R variant
. TIPP AT
of Becillus metadysenteriae b trans-

olanted for generations with &g orlginal strain

*‘*“\‘“*‘4{ xzaoﬁmrunun»

egesrects, 1T e

Becillus metadysenterise phaég‘%;?ama mixed
with Pastemrellla pestls phage and e these
mixed pLages weaemessse tranpplanted togetier
with P! steurelk pestis, thien the Baclillus meta-
gyéenterlae phage should grgdually become week-

s s o\, 7 AN
ened and finally wed; ) @1 the contrary,

the 1

ntengified bacterios

‘, Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010022-6
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Pootemrella pestis phage sgsineb Bacillus
meteCreenterise signld fore—fee? thot wee-

Bacllius wmetacysenteriue plicge wewd N0t nixeh.

with the Pasteurella pestis phage. There hﬁdﬂu?

some irregular type of pheges like the pne

Lscloted from the RS varient of Type 1004 etrain

) Ay lie/ -
hat Soikeswed bRCTErio: 3 RSSOl

that inst

Buclllus metedysenteriae (results given in

Teble 25).

(insert Table 25 On pp 472-2Z1 of originel)

Keye to Tavle 20
1. Teple 2o. e Becteriolrtic ?—-ﬁé%ﬂ of

Pastemmella pestie phage sgainst Baelillus
metady senteriae

2. phages

&, number of generatlons

4. bacterial stralns (variantsd

On the other hand, the Bzclllus r' -t

metadysenteriae pnages e el N0 bacterio-

lytic = sgainst “bee Posteurells pestis
even though they were transplanted and streng-
htened for many generations (resalts glven in

Teble 28.)

- Declassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010022-6 ’
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(insert Table 26 on pp 472-22 of original)

Keys to Teble 26
1., Table 26. %Eecteriolytic Srmetriror)

of Bacillus metadysenteriae phage ageinst

Pesteurella pestl
o, plByESs
3. number of generutlons
4. bescterial stralns (vericnte)
Qe Pagteurelles pestle phage WES
transplented with the R verient of Bacillus

netsdysenteriee or zenerations and the bac-
teriolytic samebsen O Lhe resulting phage
A T

wes tested Pegteurella pestis end Beelllus
) “/
wetedyecnteriae with teeults ¢ in Teble

o7, Accordi.g to this Table, the Pesteurells
Jame ol

pestls phage thrivead forfhetrieretions and

- 5
4 .

indGiccted no Geerease 1n bacteriolytlc

%‘against Pesteurellsa pestis and

7

o
154

R verient of Becillus metedysenteriae. When

tils phage was transplanted witnh the B variant

11lue motedysenterice =nd Skhigella dy san=

UJ

of

teriae, both of which were not bacteriolyzed
by the pestls phage, 4= 1t lost JtﬁAbﬂcterloJ%rgﬂw
45#:e-$====s#h~ag-b-a% Pefteurelle pestis and

ION\Q BM A i%ﬂ‘»
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R verient of Baclllus metedyecenterliae durlng
the 5tli #nd 6tl generation. (results gluven 1.
Table £8).

(insert Tanle 27 on pp 472-23 of original)
Keys to Teble £7

1. Tsrle 27, Trenenlantation of Pzetenmnella

ac*ariﬁ‘LStraims used for transplenta-

o

4, number of saerections
5, bac‘cerllﬂ strains
6. Pesteurells p:stls
7. Baclllus metadysenteriae
8. No 9@ strein of .Bacillus metadysecnteriae
9, Ho & etrain of Bacillus metcdéysenterlae
(insert Table £8 on pp 472-24 of original)
Keyvs to Table £8
1. Table 28, Transnlants’
pestis phage with Bacillus

/'7& Gl AL
Shigella d,senteria?/( art

Declassif\ed in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010022-6 N
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2. pheges
3. bacteriﬁ‘Lstrains used for transplantatlon
4, number of generations
5, bacterlzal streins
. Pusteurella pestls

7. Bzcillus metadysenterieae

g, Biilgclla dyeenterilae

9. HIGASHI (7i: avirevietion of pereonal
name)

10. Ho 4 strsin of Bacillus metadysenterlae

11. F type Snlgelle dysenterdae

0

12, No 4 strein of Baclllus metacysenteriae

v

lnen the Beclllus metedysenterlae

phéage wes cpanenlanted with Facteurella vestls
pragse We 1 -

. SRRV (P ) M '
tor/uenerations, 1t lost itgﬂbacteriolygihﬂh

o
amededd B:rclllus metadyssnterieae after't£¢
absolutely

ke 4th or Sth generation en - af no
. Bl S0 '
vacteriolytic ]

cgainet Pssteurella

pestis (results given in Table 29) .

(insert Table £9 on pp 472-25 of original)

bS]

N

ey
‘ )

NS

to Tarle

{62

1. Table 29. Trensplentation of Bacillus
netadysenteriae phage with Pasteurella pestls
2. phages

3,

%, becteriasl strains used in transplantation

P L
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4, number of gcneratlons
5, becterial straluns
6. Preteurella neestis

7. Bacillus metesdysenterlae

In sumuerizing the ebove results,

it -&s found tihat the Pasteurella pestls phage

»

: p s/ - . .
‘ bscterio‘yadllieme%esn-ugufﬂst tie
R veriant of Be ci%s me te dysc—nteriae and al-

'@(ﬁl al [4(

tl.ough Lt’KDcCLGPlOl”blC

turou.: treasplantollion with the R veriant of

Lenld Wﬁ .
Be 111as metedyeenterise 1t- i 1oL 210

thig, the Bsclllus umetadycenterlae phagg_yaﬂ

ct

reng glanted for 25 generations with chmiken
ﬁ"’;‘w{\«" 3%—»(4‘/ 3 e .y

pestig. Wien this Bacillus metadysenteriae

-n
phage was tra lanted with Paesteurelle pestis

Forvirtatad,

for several Eenerotlon it was found that this
phage not only jm@m'# be'xbc":’:cé’fiolytic

~d
-égggg;;n a%i}nst Pasteurella pestls but also

1ost lits,\bacteriolwiém Suedenet Bacillus

metadysenterliae.
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According to tle above result s,
pestls and the R ve-

vy
aysenteriae .

elthough thelr

phages of Pasteurella
piant of Beslllus meta
different cheracteristlics,
pacteriolytlic £ against the R vari-
ant of Baecillus metadyeenteriae remalned

the same. The Poateurellsa pestls phage}

whicii w&é i1solated by the protamylase methody

becteriolyzed and thrived for @everal gene-

pations wihin traneplanted with the R variant

of Becillus dysenterlae.'Consequently, thls

could be congidered &8 autype

]

pestis phage

of Becillus metadysenteriae phage. However,

it is @ very gignificent fact that the 1e0-

1ation of such a phage directly fronm Baclllus

metadysenteriae can not be Gone witiout the

pae of P-etourella pestls &8 an agent, Such ®=

datéﬁ'is of interest O those studying the

genetic order of phages thathereﬁisolétedﬁ

aee method.

I3

By the protamyl
Formerlyjthere wes doubt as to whe-

ther the Bacillus metadysenteriae which was

nlantetion of Pasteurella pestls

used in the

phage contained ZEB-oRR phages)but subsequent

research proved that thls was not so according

to results optained (Taple 30) .
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(insert Teble 30 on pp 472-26 of original)

Keys to Table 30

1. Table 80. Tests in the determinablon

of the presence of phages in Bacillus nmete-

dysenterliae

s}

2. pheges

3. bacterl&l strains
A

3. Skeeeneeeks on Other Bacteria

Bacteriolytic &L ¢ Pesteurella

pestie phage ageinst otner type of bacteria
were investigated since 1t was proventthat 1t
pempeesE bocterloly  Prreiaas. 10T .ONLY
L 3] .

=1 Corynebacterium pseuaotuberculosis
rodentium but also the R verient of Bacillus
metedysenteriae, &as mentioned previously.

This pestls phaege had no becteriolytic
fffect upon Shigella dysenteriae regerdless of
Ao atuitls

Lo

‘and the Shigella dyscnteriae phage

CarS

fect an Pesteurella pestis

also hed no erl

2)

~4

wA
Litd

o)

21

L

Ca

P
=1 .

les

C

(results given in Te

(i t Table ol on pp 472-27 of original)

nse:s
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Keys to Teble Bl

1. Table 1. Mae Bacteriolytic g&n‘

of Pasteurella pestis phage apgalnst Shlgella
dysenteriece

bacterila stralns

2.
phages
type of bacterla

Shigella dysenteriee

6. Silgella of Flexner (Sklgella peradysenterize)
7., Bacillus 'Y \\

SUGI (TN: abureviations

KUNI/ KOKU
of
HIGASHI/ TO

11, FUJI/ TO personal nameiﬂl'

L2. KAWA

(insert.Table 32 on vp 472-27 of oripinal)

Keys to Table 32 ‘ %T'
1. Table C2. 4ee Pocteriolytic %‘
of Shigelle dysenteriee phage agalnst Fasteurella
pestis
2. phages
3. becterisl strains

4. type of bacteria!L__,,

5. Bhigsa
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6. P (TN: Flexner)
7. Y (TN: Bacillue 'Y')
8. SUGI \\
9. KUNI i (TN: sbireviations of
10. HIGASHI

personal nemes
11. FuJI

]
12, Kaih  /

The relation betwieen Snigella dysen-
teriae phage and Corynevacterium pscudotuber-

; e
culosis rodentium wes lihe seue &8 Sedept e dnon
petween Shipella dysenteriae phage and Pesteu-
rells pestis (results given in Teples 85 and 34)

(ingert Table 85 om pp £78-27 of original)

Keys to Table Co.
1. Table &3. %Iacterlolytic% of

erculgb¥ niage epalnst

Corynebacterium pseudot
. : Shicellae dyeenterize
Z, phages
. pacteriel strains

4, SHI LEa+\

N SHUGI (TN: soireviations of /
KUNI .
) HIGASHI personel names)

FUJI

KAWA

s Gy i
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(insert Tahle 34 on pp 472-28 of original)

Kcys to Table 84

1. Table 34, e Bacteriolytlc wmeten
of Shigella dysenteriae pnage agalnst Cory=-
agepecterium pseudotuberculosls rodentium
plhiages

bacterial stralns

4, NISHI [/ N
5. SEI t(TN: aburevietions of
6. SUEL

7. KUl personal namesy

HIGASHI

FUJI

Y,
Tests on the bac‘csriolytic@\—‘”

u.a-“-dyof Preteurclla pestls phege egealnst

10. KAYA

Ehertiella typhosa, Brucella, Ssluonella
paratyphi, Saluonella scl-;ottm&leri, Sal-
and '
monelle hirschfeldil,\ Salmonella enteritidis
S s

indicated that we= msmme had no effect on

these bacteria (Table sowing results of these
dre/

tests/omi‘cted) .
[

" . cwn o -
The bacteriolytic 1nter£ﬂ- - = .

ah-i.?betwgﬁn Bacillus metadysenteriae and
4

Shipelia dysenterlee phages ﬁ/given in Table

&5 for reference.
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(insert Teble 35 on pp 472-28 of origlnal)
Keys to Table 35

1. Tevle 35, ®me Bacteriolytic lnter%
Sastenwetttp between Baclllus metadyssnterlae

and Silgella dysenterlae phages

(2]

. phages

3. bacterial stralns

4, Baclllus metadysentoriac

5. Sh:igella dysenterlae

8. Shige

7. SUGL (PN: apbreviestions
8, KUNI _ e, of personal names)

N

9} HIGASHI\ £ ~
10, FUJI

11. KAWA
12. Beclllus metadysenterlae
13, Shigella dysenterise

14, Shiga

15. SUGL W P
16 T ,«""/’

6. Kuil -
L%, HIGASHI | £~

18. FUJT
19. KAWA

e o= -« . . !
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1nvest1 ated the bacterio-

lytic g O f pestis nhabe a#einst other
t L J&L&

tyve of bvacteria end alsg/ ’ K, z
ijnesof bacteria ageinet Pasteurells Dbestis,

zwe Tound that tie pestls phage becterioly-

zed certain types of Corynebacterium peeudo-

!
g

tuberculosis rodentium end the R variant of

n Becillue metadyscnterise.

The Corynébacterium pseuciotuber-
culosls rodentium phege A vacterio-
lytic Yermreteon only against the R vericnt of
Pasteurells pestls and the Becillue metady san-

terlae phege a avsolutely no vacterio-

lytic agalinst Pesteurells pestls,
SBeveral tests were mede to determine
the inter iniisiirin ofbthe:bacteriolytic

characteristics of Becillusg metadysenterige

and Pesteurells P stls plsges, According to
thie realts F" these tests, it was possible

by the protamylase method to isolate directly

from Bacilllus nctad"scnter¢ae and 1na1rectly

*{Q«ffi‘v a'.
from Pasteurells pcstls Phages u&:%ﬁ%pecificity

egeal nst bQCLqus met Ay senteriae. Thege phages

) i : - - R000100010022-6
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G
v | iIm
il Llus .
y he trans 1anted for generations with Beelll
ma.y 8 ' ‘

s i sLlle TO S
metadysenieriae but k=pwesei 1upoes ;
t
jent ses directly from Bacillus }
1eolate identlcal phages ;

gteurella pestls wee U

metady senterkae unless Fe&

agent, 1t 18 & very intercsting fact

used &as an
pe of Bacillus megadysel-

+.0t this certaln ty 3

Vst
terise phage can be Lsolated only

bg cent.
reurelle pesctis 45 used as an ag

e L e
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#/v;mmw; awc,,.{_,xalnmﬂax/:;;m

My attempts in cerrylng out research
on Pesteurella pestis semessnwhage resulted in
the detection of -sesbemepnoge in 7 of the 19
Pasteurella pestls strainsf by the protanylese
method, -Itemess. found that the use of s DI'O=

temylese made the detection o

Hy
g
jo]

o
8

dirficult and elso that the detectlon rate was
oarih o gesl oot aegostientidof
ﬁﬂsszazazs 51 1€ period of timé/ tne prftamylase
£E="to act emainst Pesteurella pestis.

I also attempted to detect pestis

in
phage’?rem»chicken droppings and fnothe intes-

tinal contents and droppings of test animals

(nice and guinea pigs) thet died from plagu%k
but feiled to isslate ahy g entenonmmrs, This

nroved thet 1t was comparatively more difficult
o dstect phages in the Pasteurella pestis then
)

'hj -

=% Enterobactidbtiacesas,

ct

N

Next, I investigeted the charscter-
were
lstics of == pestis phagéswhich wes-1solated
by the protamylasduethod. These phagfsiindicated

bacteriolytic

‘not only.against their

original strains but also agalngt other wmsm

strains in general, and thejr bacteriolytic #wmua;\,

powemey lincreased when transplanted with their

original bacterial strain sadsor other type of

CONFIDRTIAL
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strains. Mareover, phages that éﬂdiﬁe%gi"bac-

teriolytic only agalnst theiivjpigi-
nal strains during tliefp initisl stage afterl?éy

A% isolat&were found to act also agalnst other
Aywe—er™ gtraing » tiiey were transplanted
for generations and thelr - 'increased.
The Pacteurella pestlis phage in-
diceted comparatively etronger reslstence zgainst
veporlzabion heat than the Pasteurella vegtis

sl N
end showed a:mﬁﬁa difference in resistence
ﬁ_«fﬁw g Apt
- 2 thewr original bacterisi strsin,

Eall's so-called 'elementery phage!
biienomenon was not detected in the pestis phage
and there existed no relation between the
degreec o temperature used in the cultivation

of bacteria and sheir bacteriolytic action .

3
)
;
3
i

T, 0090 I o N e

TR I VETLant &

The e

of Pasteurella Pestis =Ende and the bacterio-

lytic functions of pestls vhage was investigated
and ¥ was found that there exlisted no relation
between the E-PN variants or Pasteurella

pestis and the pestis phage. Pheges that were
K&dw«
‘dgolated from E end N variants uememed 1den-
Y W absolutely »w
tlcal chiarscteristics and i difference
their .
in w== bacteriolytic actiong.ef In conslderation

eneiiial

ot
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of these facte, it could pe assumed that the

G lelgipne oo
of/ nvelopge

At RS RS .
m&had_no %Mﬁh the bacteriolytic hm»
Seasldme of the pestls phage.

Relation between the 8 —»RZ2RS

EEERR: exlstencp Or non-exlstence
]

Vir.anss of Pegtemnella vestls and the pestisg

apemntinc
chage was investigated and e found that pheges

leolated from the R and RS varisnts were

characteristically ldentical to that isolgted !<
e Ll
from the S variant. Investigetion}i& 2= Dac- . :
e Wl } b
teriolytic 1 indicated that phages £
of the 8, R and RS verlants all produced . huwrud decs T

[N

medium end small vecuoleg dommeewsTm) o oainst
the 8 verlent and at tiues produced lerze va-

cuoles, Borders of these vacuoles were clear.,

1 the otiier hand, these piieges produced large,

webGlum end small vecuoles agalnet tie R gnc RS

variants,.and ‘in eonparison to tie S varient’

produced large vacuoles more often. The borders

of these vzcuoles addpEdEy differed from that
of the 8 variant and were slightly turbpid,

It could be clearly seen from the
above resulte that pestlesie®8s Lo lated

from the S and the R variants cannot be diffe-

e i o

b

i : y ’ 022-6
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rentiated. However, these phages clarlified

tiie exlstence of dlssimllar bacteriolytic

characteristice sgainst the S variant in com-
parison to the R and RS variants. It weas aleo
found that the Corynebacterium pseudotube’r-cu—
losle rolentium piiage =& Decteriolytic
3&& only against Bhe R and RS variente
of Pesteurella pectis and none against the 8
veriant, &nd s egesist the RT varient.

& Ti.ese investi-ational results
Caail DR Sgikdderes SF bumbnmresteduekee clorli-
Tysmm. tire existence of the S;-—iﬂ?_f*b variante
of Pasteurella pestie all the Lore.

oot

wes next lnvestigated end it was found thet
TILE DHELE Srivmeamd®. Caiad Lecteriolytic % only

ayeinst certels types of Corynebacterium pseudo-

{

Cstrelns. Coserderiag- R

rculosls rode nt_i_-_y

Tt alor it/ i Lasildod
SRR

and the fect that the

”“I

Corynevecterium pseudotuberculosie rodentium
vhege 4a - hecteriolytic s o only
ageinst the R veriant of P:steurella pestis
m@;mnm very interesting. The question

of WnnidgtapeneiEiiomemainnmey, W20 dilTerence
. i emmn T

exlets between the Corynebacterium pseudotuber-

AR . .
culosis rodentium that besaeues bacteriolyzed

e
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and the one that does not bcevme-baeﬁertu:yzed'
acct ol
Ty—trre—TrewipReYe 15 alvery interestling w

Wieege. wizich should be studled and clarified 1in

PRSI trmeen -

&

tue future.

The P:eteurelle pestlis phage &l so

M&cteriolytlc @:ﬂ only &galnst

tlie R veriant of Baclllus metadysenteriae and
result
none egainet the 8 verlant. This #=8% also
clerif ied W ’i:[_«,( rpped s ObS
- the point that ®®fwes not brought
posel Ble

aout by thefinfiltration of Baclllus meta-

dysenteriae phage into the pestis phage. How-

= ci

ever, bot%/ﬂ“ages tiat were isolatcd Irom the

]

Dia

g ané R veriants of Baclllus netzdysenterise

4&&335%2%& absolutely no bacteriolytic action

. inst Pset urella pestis,

o
[=Ra

Aside from the aoove tests, the
e
b o T

.
pestlis phege wai/tested against Shigella 8ysen-

tsriase, mberthella typhosa, Bruegella, Selno-
H

! - ; U
nella pgratyphl, Salmcnella gchottmulleri, aad
Belmonclla hirschfeldli and Szluonella en-

_ i Fotala
teritidis and was found RIS =S no bac-

\

Eoeriekytlic ettren

vainst any of these bacterla.

Synti:ietic phages igolated by tne

protamylase method were prineipally used in

Amp—— T
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these tests, However, Lt 1g my bellefethat when

natural pLeges e 150lated in the future

aaé-%heér-ehare%iggeségﬁ-studied the charcteris-
rb,mriedmﬂ

i
.~ Py dF
Efriperred EX

ormrre-mme - — W

tics of Pestis phage
L i

Conclusions
]

I icolated pestls phageTron 7 out
of the 19 Fasteurells nectis strains by the
protamylase metihod, investigated thieir charsc-
— e o
teristics, anqdpartlcular clarified the
relation between the varian®s of P: steurella

westls ana theibacteriolytic #m of

theadl sommemianio et

I investlgz

2lso The specificlity

of thie pectle phages and elso the pacterioly-

tic owe Of “wititnsupiticasewE otlier bacterial
phages apgalnst Pasteurella pestis. The pestis
*haoem bacteriolytic action agasinst
certeln Sowmmme vorionts of Corynebacteriunm
pseudotuberculoemifgodentium end the R variant

of Beecillus metedysent@riag?while tiie Coryne- ‘
bacterium pseudotuberculosis rodentium phage
“rAdbdetad bacteriolytic #uwmetdem only against

the R varisnt of Pesteurella pestis,
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